We investigated the effects of acidi cation and storage on calcium recovery in spot urine samples.
Introduction
Calcium measurement in a fasting spot urine sample collected after an overnight fast is useful in the investigation of disorders of bone and calcium metabolism. Traditionally, 24-h urine collections for calcium estimation are acidi¢ed to prevent calcium loss caused by precipitation.
This study was performed to investigate the e¡ects of sample collection, acidi¢cation and storage on calcium recovery in spot urine samples.
Subjects and methods
The current practice in this laboratory is to use un-acidi¢ed spot urine samples for calcium measurement, whereas 24-h urine samples are collected into 25 mL of 6 mol/L hydrochloric acid (HCl) or 10 mL of 50% acetic acid. In an initial study, 43 routine patient spot urine samples that had been analysed a week previously for calcium were studied retrospectively. Twenty-eight of these samples were acidi¢ed with 50% acetic acid (10:1 by volume), the rest with concentrated HCl, and incubated for 2 h at room temperature before re-analysis. In a prospective study, fresh spot urine samples were collected from 15 volunteers within the laboratory. In each case the urine was mixed and split into two aliquots: one left unacidi¢ed and the other acidi¢ed with 6 mol/L HCl to pH52. Both aliquots were well mixed and analysed for calcium and creatinine. The samples were then stored at 48C for 24 h and then re-assayed. Measurements were performed on a Hitachi 917 (Roche) analyser using the o-cresolphthalein complexone method for calcium and the Ja¡e¨reaction for creatinine. Results are reported as calcium/creatinine ratio. Paired Student's t-test was performed using a commercial software package (Statview) on an Apple Macintosh personal computer.
Results and discussion
Calcium/creatinine ratios in the stored urine samples were not di¡erent to the values obtained after retrospective acidi¢cation of the sample with either method of acidi¢cation (see Table 1 ). Similarly, in the prospective study the calcium/creatinine ratios obtained on acidi¢ed and non-acidi¢ed spot urine samples were similar, both when measured immediately as well as after storage at 48C for 24 h (see Table 1 ). The results were similar in each individual subject; acidi¢cation did not make any di¡erence to urine calcium concentration in any individual subject (data not shown).
Acidi¢cation of 24-h urine collections for calcium measurement has been generally used to counteract the possible alkalinization caused by loss of carbon dioxide during storage and the resulting precipitation of calcium salts. Although the precipitation of calcium as phosphate or oxalate salts is reported to be an important factor a¡ecting 24-h urine calcium estimations, 1^3 we were unable to demonstrate a signi¢cant di¡erence in measured calcium in unacidi¢ed spot urine samples, compared with acidi¢ed samples. Ng et al. found no signi¢cant mean di¡erence in calcium measurement in 19 fresh urine samples ascribable to sample treatment (acidi¢cation to pH51 ¢ 5). 3 However, they found that in individuals with high urine calcium concentrations, there was a greater recovery of calcium with acidi¢cation to pH51¢5. Out of 78 24-h urine samples analysed within 24 h, only three had signi¢cantly higher calcium recovery with acidi-¢cation to pH51¢0, whereas 25% of samples analysed after 7-day storage had signi¢cantly higher calcium recovery with acidi¢cation. 3 The pH values achieved in their study (51¢5 and 51 ¢0) do not re£ect the pH values achieved in routine laboratory practice. In addition, they recommend that if acidi¢cation is done after collection, urine be heated to help the dissolution. 3 The procedure followed in most laboratories is to add a volume of 50% acetic acid equal to one-tenth the volume of urine. This procedure cannot achieve the low pH recommended by Ng et al. Acidifying 24-h urine collections with 25 mL of 6 mol/L HCl usually results in a pH of between 1¢5 and 2¢5 (unpublished observation), which is still above that recommended by Ng et al. 3 Recently, the Australasian Quality Assurance Program (AQAP) survey demonstrated that the quality assurance (QA) urine material required acidi¢cation for appropriate calcium recovery. 4 The AQAP records showed that several laboratories (about 18%) taking part in the program were not acidifying urine samples received from patients prior to calcium estimation. As a result of their survey, AQAP advocated acidi¢cation (by the laboratory) of their urine QA material for calcium estimation. Our results, however, suggest that in fresh spot urine calcium salts were either not precipitated in signi¢cant amounts or that acidi¢cation did not re-dissolve any precipitated calcium salts. The results obtained from AQAP material may re£ect the di¡erent behaviour of the material used by the program and may not necessarily apply to urine samples. The acidi¢cation of spot urine samples would thus appear to be unnecessary for calcium measurement if the measurement was undertaken within at least 24 h, possibly up to a week. Sample handling in metabolic bone studies would be simpli¢ed if spot urine for calcium was not acidi¢ed, since immunoassays for bone resorption markers in urine also require unacidi-¢ed urine. An additional bene¢t of not acidifying urine would be safer sample handling. 
